Hypokalaemia is the most important result of the adrenal hyperfunction seen in the recently described Conn's syndrome (Conn and Louis, 1956) . In this syndrome aldosterone is produced excessively, but evidence of the same excess of other hormones is lacking and the excretion of 17-ketosteroids and 17-ketogenic steroids in the urine is normal. Hypokalaemia may also occur in cases with a high urinary excretion of 17-ketosteroids and 17-ketogenic steroids, associated in some cases with the classical clinical features of Cushing's syndrome and in others with few or none of these features (Sprague and Power, 1953;  Brooks. McSwiney, Prunty, and Wood, 1957; Foye and Feichtmeir, 1955) .
In one of these cases excess aldosterone was demonstrated (Brooks et al., 1957) and in another excess mineralo-corticoid (Foye and Feichtmeir, 1955) . The case to be described had some of the features of Cushing's syndrome and presented a hypokalaemic alkalosis more severe than has been described in either Conn's or Cushing's syndrome. In addition there was a melanin pigmentation with a distribution and intensity similar to that seen in Addison's disease. Subtotal adrenalectomy has been effective in reversing all the abnormal features, including the pigmentation.
Case Report
The patient, a married woman aged 42 years, was admitted to the Friarage Hospital, Northallerton, on August 30, 1956 . For a year she had felt irritable and depressed but did not become really ill until six weeks before admission. During these six weeks she developed increasing lassitude. She lost nearly a stone in weight and transient swelling of the face and ankles was seen. Increasing pigmentation was first noticed three weeks before admission and about this time there was some dysuria and frequency and a complaint of thirst. Just before admission the patient became slightly confused mentally. Her loss at each menstrual period had been normal, but during the year before admission the intervals between the periods had increased.
On admission she was lethargic and depressed, but showed no gross muscular weakness. There was marked pigmentation of the face, at various pressure sites on the trunk (Fig. 1) , on the areolae of the breasts, and on small areas of the mucous membrane inside both cheeks. She was well nourished (10 st. 10 lb.) and showed no abnormal deposits of fat, no kyphosis, and only one small cutaneous stria. The body hair was normal in amount and distribution, but she had a slight, and recent, growth of hair on the upper lip. There was no acne. Blood aldosterone, and for the measurement of the effect on the 17-ketosteroid and 17-ketogenic steroid output on giving A.C.T.H. . Professor Prunty supplied a batch of A.C.T.H. of known potency for this purpose, and at his suggestion potassium supplements were stopped during the period of the test to exclude any secondary effect on the aldosterone output from the administration of potassium in large quantities.
The results (Table) were in keeping with Cushing's syndrome. It was thought that the lack of significant response of the steroid excretion to A.C.T.H. was due to a tumour. On admission the only classical clinical features of Cushing's syndrome had been the presence of a little hair on the upper lip, but within a week this had noticeably increased, and after a further fortnight there was an obviously abnormal degree of facial hirsutism. At the same time, marked acne appeared. The blood pressure, however, always remained normal.
Metabolic Studies
Meanwhile the study of the potassium and sodium metabolism continued. The time before operation divides into two periods (periods 1 and 3) when the patient was receiving a large potassium supplement; and a middle period (2) when all extra potassium was omitted to facilitate the study of the steroid excretion (Fig. 3a) . During periods 1 and 3 the serum potassium, initially at a low level, rapidly rose to normal when a large potassium supplement was given, only to fall equally rapidly when it was omittted. 7
During this time a large proportion of the @ the average excretion on a normal ward diet was only 44 mEq. per day. During periods 1 and 3, the average excretion of sodium was at a higher level (148 mEq. per day in period 1). In fact during the pre-operative period there was a rough parallel between the sodium and the potassium excretion. When the excretion of potassium rose as the result of the potassium supplement so also did the excretion of sodium. This effect was not seen after adrenalectomy.
Studies were also made of the sodium/potassium ratio in saliva and sweat. The results will be referred to in the discussion.
Towards the end of the first month it had become clear that an operation would be necessary. The A.C.T.H. response test suggested that the patient had an adrenal tumour, but tomograms taken after the presacral insufflation of oxygen clearly demonstrated the outlines of the adrenals and there seemed to be no tumour. An operation for the one-stage removal of the adrenals in cases of carcinoma of the breast through a semilunar incision placed transversely in the epigastrium (Fig. 6 ) had recently been developed here (McKeown and Ganguli, 1956 ). This operation allowed both adrenals to be inspected before action was taken, and meant that a pre-operative differential diagnosis between tumour and hyperplasia became less important. (Fig. 2b) (Cope and Raker, 1955) , but has been invariable in all cases of primary aldosteronism so far described. In view of the close similarity of the electrolyte picture in the present case to that seen in aldosteronism, it seems surprising that there was no hypertension.
The Electrolyte Disturbance.-The pattern of the electrolyte disturbances was exactly similar both qualitatively and quantitatively to that observed in cases of Conn's syndrome. One of the features, well illustrated in the present case, has been the subject of comment by Prunty and his colleagues (Ager, McSwiney, and Prunty, 1956) . They draw attention to the rapid rise to normal of the serum level that is seen on administration of potassium in cases of hypokalaemia due to endocrine dysfunction. This is contrasted with the slower rise seen in potassium depletion due to other causes (chronic diarrhoea, pyelonephritis).
The authors consider that the difference suggests a decreased transfer of potassium to the intracellular pool in the former group. In this patient the period immediately following operation, when the serum potassium rose but slowly in spite of large supplements, can be compared to the latter type of case since at this time the endocrine dysfunction had been corrected by adrenalectomy but the patient was depleted of potassium.
An abnormally high secretion of potassium in saliva and sweat is among the recognized effects of primary aldosteronism (Milne and Muehrcke, 1956) . Abnormal sodium and potassium ratios were observed in the present case and corresponded very closely with the findings described in cases of aldosteronism. Observations on the Na/K ratio in the saliva on a number of occasions before operation were compared with observations made on saliva from normal subjects and on the patient after adrenalectomy. As has been found by other workers (Pawan, 1955; Eales and Linder, 1956) , the wide variations in the results obtained on different occasions both in the patient and in normal subjects limited the value of observations on saliva as a method of demonstrating endocrine dysfunction. Nevertheless it was possible to demonstrate that both the mean values and the range of the salivary Na/K ratios in the patient before adrenalectomy were low compared with normal subjects and returned to normal following adrenalectomy. The results obtained were as follows (10 observations in each series): Before adrenalectomy the mean Na/K ratio was 0.27 with a range of 0.11 to 0.37, standard deviation 0.13, as compared with a mean for normal subjects of 0.36, range 0.25 to 0.47, standard deviation 0.06. After adrenalectomy the mean value for the patient was 0.35, range 0.26 to 0.51, standard deviation 0.06. (A simple technique for the determination of the Na / K ratio in sweat was employed, the sweat being collected on a filter paper held in the axilla.) Two observations gave Na/K ratios of I compared with normal values of 13-16 (Cantarow and Trumper, 1955 (Evans and Milne, 1954; Russell, Marshall, and Stanton, 1956 ). The question remains, therefore, whether the electrolyte changes were produced by aldosterone or by another steroid with mineralo-corticoid effect, possibly corticosterone.
It was thought that the histological appearance of the adrenals could throw light on this problem.
There is evidence that in the normal adrenal aldosterone is formed in the glomerulosa (Bartter, 1956) , and in the present case the appearance of the glomerulosa did not suggest hyperfunction, rather the reverse. It is possible, however, that in the abnormal adrenal aldosterone is also produced in the fasciculata. This is the opinion of van Buchem, Doorenbos, and Elings (1956) Geschwind, Li, and Barnafi (1956) have reported the isolation of pure melanocyte-stimulating hormone and find that it contains seven amino-acids which occur in an identical sequence in corticotropin. They suggest that this explains the melanocyte-stimulating activity of pure corticotropin.
It would seem probable, therefore, that the pigmentation in the present case represented pituitary overactivity. Excess A.C.T.H. was found in the plasma and may have itself been the stimulus for the pigmentation, since no excess of melanocytestimulating hormone was found in the single sample of plasma examined. It is also probable that pituitary overactivity was the reason for the failure of the urinary steroid excretion to respond to test injections of A.C.T.H. The adrenals were already responding maximally to endogenous A.C.T.H., and could do no more. An example of a similar failure of the steroid excretion to respond to A.C.T.H. in a case of adrenal hyperfunction not due to adrenal tumour has been reported by Rosenthal (1957) . In this case also there was a melanin pigmentation with a distribution characteristic of Addison's disease.
The disappearance of the pigmentation after adrenalectomy calls for an explanation, the more so since many cases of Cushing's syndrome develop pigmentation after adrenalectomy (Sprague, Kvale, and Priestley, 1953; Hernberg, 1954) . The answer may derive from the fact that in some respects the actions of cortisone and aldosterone are antagonistic (Hetzel, McSwiney, Mills, and Prunty, 1956; Rosenbaum, Papper, and Ashley, 1955 
